Suppression of cAMP-mediated signal transduction in mouse adrenocortical cells which express apolipoprotein E.
We have reported previously that expression of the human apolipoprotein E (apoE) gene in mouse Y1 adrenocortical cells suppresses basal and adrenocorticotropin (ACTH)-stimulated steroidogenesis. To understand the mechanism of this suppression, we have examined the integrity of cAMP regulated events required for adrenal steroidogenesis. Both acute and chronic responses to ACTH or cAMP are suppressed in Y1 cells which express apoE (Y1-E cells) as compared with parental Y1 cells. Acute morphologic changes in response to cAMP and acute induction of steroidogenesis by cAMP are suppressed in the Y1-E cell lines. Constitutive expression of P450-cholesterol side chain cleavage enzyme mRNA, the rate-limiting enzyme in steroid hormone synthesis, is reduced up to 11-fold in the Y1-E cell lines. The level of mRNA encoding P450-cholesterol side chain cleavage correlates directly with the reduction in basal steroid production observed in the individual Y1-E cell lines. Expression of P450-11 beta-hydroxylase mRNA, although readily detectable in Y1 parent cells, is absent or reduced in the Y1-E cell lines. Inhibition of cAMP-regulated gene expression is not restricted to genes required for steroid synthesis, since cAMP induction of ornithine decarboxylase mRNA is also inhibited in the Y1-E cell lines. These data indicate that suppression of steroidogenesis in Y1-E cells is due, at least in part, to inhibition of cAMP-regulated gene expression. These effects are not due to a defective cAMP-dependent protein kinase, since kinase activity in vitro and activation in vivo are unaltered in the Y1-E cell lines. These results suggest that expression of apoE in Y1 cells blocks cAMP-mediated signal transduction at a point distal to activation of cAMP-dependent protein kinase.